INTRODUCTION
The sera from patients with hyperthyroid Graves' disease contain antibodies to the thyroid-stimulating hormone (TSH) receptor which can act as TSH agon¬ ists (Rees . This type of antibody was originally referred to as long-acting thyroid stimulator (LATS) because of its prolonged time-course of action in the bioassay system used for its measurement (Dorrington & Munro, 1966) .
Frozen and thawed homogenates of human thyroid membranes contain a water-soluble substance which reversibly inactivates LATS (Smith, 1970 (Smith, , 1971 Dirmikis & Munro, 1973) . This substance has been referred to as LATS absorbing activity (LAA) and as it binds TSH-receptor antibodies it would seem likely that LAA is closely related to the TSH receptor. We now describe an investigation of this possibility using a new method for measuring LAA based on a TSHreceptor antibody assay (Petersen, Dawes, Rees Smith & Hall, 1977 ; Kotulla & Schleusener, 1981; Shewring & Rees Smith, 1982) .
MATERIALS AND METHODS

Serum samples
Normal pool serum was obtained by mixing sera from five or more healthy volunteers. Sera from patients with Graves' disease were selected for study on the basis of high levels of TSH-receptor antibody as measured by the TSH-receptor antibody assay (Shewring & Rees Smith, 1982 .
Immunoglobulins were prepared from normal human serum by ammonium sulphate precipitation (Ham-& Hall, 1981 (Fraker & Speck, 1978) and receptor purified 19-6(C) 11-9(7) 5-9(7) 4-0(7) 3-4(7) 0-0(7) ( / 100 Bioassay of LAA This was carried out as described previously (Smith, 1971) using the mouse bioassay (McKenzie, 1958 ). The columns (2 ml) were washed with 1 % Lubrol 12A9 (ICI pic (Organics Division), Manchester) in Tris/NaCl and 3-5 ml samples of crude or partially purified LAA were applied to the columns at a flow rate of 2 ml/h at room temperature and eluted with Tris/NaCl. Fractions of 1 -4 ml were collected and assayed for LAA content.
Partial purification of LAA After centrifugation (100 000 g; 1 h; 4°C) LAA prep¬ arations (30 ml) were run on Sephacryl S-300 (Phar¬ macia) (5-5 39 cm) at 4°C in Tris/NaCl and the column eluant monitored for absorbance at 280 nm and LAA activity using the receptor assay. In some experiments fractions containing LAA were con¬ centrated by ultrafiltration using a YM-10 membrane (Amicon Ltd, Stonehouse, Gloucs) and stored at -70°C.
RESULTS
A comparison of LAA measurements using the re¬ ceptor assay and bioassay is shown in Fig. 1 and it can be seen that they were in good agreement. All sub¬ sequent studies were therefore carried out using the receptor assay. Repeat analyses indicated that the system was reproducible and that the water-soluble activity was heat-labile (Fig. 2) (Fig. 3) .
When LAA was fractionated on Sephacryl S-300 most of the activity was associated with relatively low molecular weight proteins (Fig. 4a) , although some LAA (~30%) was eluted in the void volume. Further purification of the lower molecular weight LAA was not achieved on re-running on the S-300 column (Fig.   4b) .
When crude and partially purified LAA were (Fig. 5a and b) . The LAA content of these fractions was destroyed on heat¬ ing (56°C; 30 min). However, both crude and partially purified LAA preparations were absorbed by Sepharose-TSH and Sepharose-Con A (Fig. 5c and d) .
In preliminary experiments with Sepharose-TSH, material with TSH-like activity eluted from the column with the applied sample. This was surprising in view of the fact that the column had been thoroughly checked for TSH leakage before use. This TSH-like activity interfered with the subsequent assay for LAA. However, its release was prevented by addition of phenyl methyl sulphonyl fluoride (final concentration Using the receptor assay it was possible to show that LAA was heat-labile and principally associated with the lower molecular weight (4S) fraction of thyroid proteins, in good agreement with previous studies using the mouse bioassay (Smith, 1970 (Smith, , 1971 ). The gelfiltration analysis of thyroid extracts shown in Fig. 4 indicated that some LAA activity was associated with proteins eluting in the void volume of the column and this could represent aggregates of 4S LAA or small membrane fragments which had been incompletely sedimented during centrifugation. Significant levels of LAA activity, however, were not associated with 19S thyroglobulin (the major protein peak) in apparent contrast to earlier studies (Berumen, Lobsenz & Utiger, 1967; Smith, 1970 Smith, , 1971 ) but the gel-filtration medium used in their studies 
